Fabrication of highly interconnected porous silk fibroin scaffolds for potential use as vascular grafts.
Silk fibroin (SF) scaffolds have been designed and fabricated for multiple organ engineering owing to SF's remarkable mechanical property, excellent biocompatibility and biodegradability, as well as its low immunogenicity. In this study, an easy-to-adopt and mild approach based on a modified freeze-drying method was developed to fabricate a highly interconnected porous SF scaffold. The physical properties of the SF scaffold, including pore morphology, pore size, porosity and compressive modulus, could be adjusted by the amount of ethanol added, the freezing temperature and the concentration of SF. Fourier transform infrared spectroscopy illustrated that treatment of the lyophilized scaffolds with 90% methanol led to a structure transition of SF from silk I (random coil) to silk II (beta-sheet), which stabilized the SF scaffolds in water. We also incorporated heparin during fabrication to obtain a heparin-loaded scaffold which possessed excellent anticoagulant property. The heparin that was incorporated into the SF scaffolds could be released in a sustain manner for approximately 7days, inhibiting the proliferation of human smooth muscle cells within the scaffold in vitro while promoting neovascularization in vivo. We therefore propose that the SF porous scaffold fabricated here may be an attractive candidate for use as a potential vascular graft for implantation based on its high porosity, excellent blood compatibility and mild fabrication process.